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Batteries and Fuel Cells

Electrochemical power sources are a multibillion-dollar-per-year
business.  Automobile starting batteries represent about $2 billion per
year in the United States and over $5 billion per year worldwide.   Other
types of batteries and fuel cells have sales of over $1.5 billion per
year in the United States and over $6 billion per year worldwide
(10).  In developing countries the market is growing because in many
remote areas batteries provide the only electrical power.

New civilian markets for batteries appear to be substantial.  In the
United States, the electric utility Industry is estimating a market by
the year 2000 of $0.3 billion per year for battery off-peak energy
storage systems, provided new battery technology is available (11).
This corresponds to a total installed battery capability of 40,000 MW by
the year 2000.   The U.S. market for batteries for over-the-road consumer
electric vehicles is projected to be $4 billion per year if only
10 percent of new vehicles would be battery-powered.   More research is
needed to enter this potential market.  Realization of that market
requires that battery prices be reduced to about $100/kWh and lifetimes
be extended to more than 3 years.  Multibillion-dollar annual markets
for associated equipment such as electric drive motors, microprocessor
controls, and related electronics would be created by the successful
penetration of the market by electric automobiles.

Information is available on forklifts and commercial fleet vehicles,
so that potential domestic markets can be estimated (12,13).  The
current number of forklifts in the United States Is approximately
1.5 million, and annual purchases are approximately 100,000 (based on
1985 and projected 1986 figures).   Approximately half of the new lifts
are battery-powered, with the battery costing $4000 to $5000.   Thus, the
current annual market for these batteries is roughly $200 to
$250 million, and the potential market is about twice as large.

In commercial fleets there are approximately 13 million light-duty
"over-the-road" vehicles, slightly more than half of which are trucks
(including light vans), the remainder being cars (including station
wagons).  Analysis (13) of the characteristics of the vehicles and
their use patterns shows that trucks offer the greatest potential for
substitution of electric battery power for the internal combustion
engine.  The prime candidates for electric vehicles number 1.5 to
3.5 million (20 to 25 percent of the truck fleet).   If a battery cost
comparable to that for forklifts and a 5-year vehicle life are assumed,
the potential annual market is on the order of $1 to $2 billion.

As fuel cell research and development brings down the cost of these
systems, new market possibilities emerge (12J4),  Market analyses
have been made for using fuel cells for increased electricity